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ADOT&PF Deadhorse Gravel Minesite, August 2000
Fyke Trap Preliminary Data

Net Set in South west edge of pit
Fork Length in mm

Date Time Date Time Broad Round Arctic Slimy Ninespine Dolly
Set Set Checked Checked Whitefish Whitefish Grayling Sculpin Stickleback Varden

8/8/00 800 8/9/00 810 295 285 30 fish 110
280 287
255 282

92 287
211 256
249
255
275
143
202
155
131
187
137
150

8/10/00 845 294 260
249 248
290
317
222
240
244
200
158
140
144
90 75 fish

8/11/00 900 Net rolled, extremely windy, too windy to check and reset

8/12/00 830 Net rolled from previous day's storm, still windy and cold
15-20 fish

8/13/00 830 390 376 237 119 fish

343 339 268
330 288

403 285

312 274

305 196

266 265

327 286

255

248

177

8/14/00 830 313 260 4.5 scoops
286 319
220
165
163
158
112
103

8/15/00 840 284 224 53 3.5 scoops
278
100

8/16/00 830 128 collected 377 300 10 scoops
99 284
280
291
275
270
235
238
255
185
132




ADOT/PF Deadhorse Mine Site
Fish and Water Quality Monitoring, 1999.

By: William Morris

Introduction:

In 1997 a gravel mine site operated by the Alaska Department of Transportation and
Public Facilities (ADOT/PF) was flooded as part of the site rehabilitation plan. The mine
site was connected to a tundra stream draining a large wetland complex. The stream runs
from the mine site to the Sagavanirktok River about 0.75 Km downstream. The pit was
designed to create fish over-wintering habitat, and to provide a shallow bench around the
margins of the pit for aquatic vegetation to take root and provide habitat for fish food
organisms, once rehabilitated. The pit first flooded in August 1997 and fish and water
quality sampling was first conducted during the open-water season, 1998. With the
proximity to the Sagavanirktok River fish moved into the site almost immediately. In
1998, Arctic grayling (Thymallus arcticus), Dolly Varden (Salvelinus malma), round
whitefish (Prosopium cylindraceum), slimy sculpin (Cottus cognatus), and ninespine
stickleback (Pungitius pungitius) were captured in the pit and pit inlet (Hemming and
Morris 1998). Arctic grayling captured were primarily young-of-the-year fish indicating
Arctic grayling are using the upstream wetlands for spawning (Hemming and Morris
1998).

Rehabilitation work on the pit will continue during winter 1999/2000 when overburden
piles on the pit margins will be removed by either moving the piles onto the ice and, thus,
redistributing the material into the pit during break-up 2000, or complete removal and
reuse. Fish and water quality monitoring will continue in 2000 to monitor for any
potential effects of the overburden addition to the pit. Impacts should be minimal and
virtually undetectable by fall 2000. This report summarizes fish and water quality
sampling conducted during summer 1999.

Methods:

Fish sampling was conducted twice during the 1999 open-water season, once in late June
and once in late August. Fish sampling gear consisted of 3.7 m long fyke-nets with two
0.9 m entrance frames, five hoops, a 1.8 m cod end (fish collection/holding area), and two
0.9 X 7.6 m wings attached to the sides of the first entrance frame. Nets were set from
shore with a 15.2 m lead net designed to funnel fish into the fyke-net. Nets were set and
checked at 24-hour intervals for up to four days. All fish captured were identified and
measured to fork length (FL) in mm and released on site. Ninespine stickleback were
counted and released with no length measurement. During June sampling, net sites were
accessed with a PolarCraft™ riverboat.

Water quality sampling was conducted in late June upstream of the pit inlet and in the
gravel mine site. A PolarCraft™ riverboat was used to access both sites and used as a
work platform to collect water quality data. A Hydrolab® Minisonde® water quality



Morris, ADOT/PF Deadhorse Mine Site
Fish and Water Quality Monitoring, 1999.

probe connected to a Surveyor 4° digital computer display unit was used to measure
temperature (C®), dissolved oxygen (mg/L), percent dissolved oxygen saturation,
conductivity (uS), and pH. Measurements were taken at one-meter intervals from just
below the surface to the bottom of the pit.

Results:

A total of 41 fish (not including ninespine stickleback) were captured during summer
1999 sampling. Six species of fish were captured including, Arctic grayling, round
whitefish, ninespine stickleback, Dolly Varden, least cisco (Coregonus sardinella), and
broad whitefish (Coregonus nasus). Arctic grayling were the most numerous species
captured (33 fish), representing 80% of the overall catch (Table 1). Species composition
in the pit was similar to 1998 results, however; least cisco and broad whitefish were not
found in 1998 and slimy sculpin were absent in 1999. Additionally, no young-of-the-
year Arctic grayling were captured in 1999.

Table 1. Fish sampling results from the ADOT/PF Deadhorse Mine Site, 1999.

Species measured to Fork Length (mm).

Sampling Round Arctic Least Broad Ninespine Dolly
Period W hitefish Grayling Cisco W hitefish Stickleback Varden

June 109 301 350 254 fish 122
298 101
67 121
65 130
67
67
67
58
66
3419
62
200
712
68

Round Arctic Least Broad Ninespine Dolly
W hitefish Grayling Cisco Whitefish Stickleback Varden

August 154 212 207 3003 fish
227
142
186
103
112

94
109
105
125
107
100
142

98
100
126
107
107
110
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Water quality results indicate that the pit is well mixed, high in dissolved oxygen, basic,

and filled with fresh water (Table 2). The inlet channel has similar water chemistry with
slightly higher temperatures (in June) (Table 2). Water quality indicates the pit and inlet
are suitable for fish survival and pit depth (7.5 m at sample site) is more than adequate to
overwinter large numbers of fish.

Table 2. ADOT/PF Deadhorse Mine Site water quality monitoring, June 1999.

Inlet Channel
Depth Temp. DO. %Sat. Cond. pH
(m) C mg/L uS
0 9.07 15T 95.5 305.3 8.00
1:78 6.34 11.9 100.0 296.3 8.15
Pit Basin
Depth Temp. DO. %Sat. Cond. pH
(m) Cc mg/L us
0 517 12.28 95.6 297.6 8.09
1 5.11 12.28 95.6 297.3 8.10
2 5.05 12:33 95.7 297.5 8.12
3 4.69 12:5 96.2 298.0 8.12
4 4.49 12.65 96.7 299.8 8.11
5 4.42 127 97.0 300.0 8.1
6 4.39 12.68 96.8 300.2 8.11
7 4.39 12.67 96.7 300.6 8.10
75 4.37 12.63 96.3 300.0 8.11

Discussion:

Fish colonization and use of the Deadhorse mine site has been extremely rapid. The pit
has been flooded for two full open-water seasons, and already, most freshwater resident
and anadromous species that use freshwater habitats have been documented using the pit.
Ninespine stickleback and Dolly Varden were the first species documented using the pit
in June 1998. By August 1998 Arctic grayling, round whitefish, and slimy sculpin were
identified in the pit. By August 1999 both least cisco and broad whitefish were
documented in the pit as well. At this point seven species have been documented using
the pit, including 4 freshwater species (round whitefish, Arctic grayling, ninespine
stickleback, and slimy sculpin), and 3 anadromous species (least cisco, broad whitefish,
and Dolly Varden). The proximity of the mine site to the Sagavanirktok River, one of the
most productive fish systems in the Prudhoe Bay area, is undoubtedly aiding in the rapid
use of the pit by fish.

In 1998 many young-of-the-year Arctic grayling were identified in the inlet stream and
the pit itself, indicating Arctic grayling spawning may have occurred in the upstream
wetland complex. However, 1999 sampling failed to show the presence of young-of-the-
year Arctic grayling, this finding is consistent with low recruitment seen in other North
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Slope gravel pits this year. Some Arctic grayling captured in 1999 were in the 1+ age
class and may represent fish spawned from the system last year (fish with fork length 90-
110 mm). This indicates that some Arctic grayling probably are overwintering in the pit.

Monitoring of fish use and water quality will continue in summer 2000. 2000 monitoring
will allow us to keep track of changes in fish use, such as additional species using the pit
for spawning, and water quality. This is especially important as pit remediation measures
to be conducted this winter could have some minor effects on pit water quality.
Overburden moved back onto the pit should be redistributed quickly during break-up and
should settle out by fall. There is some potential for changes in fish use based on
increased turbidity; however, even if this is the case the impact should be limited to 2000.

Literature Cited:

Hemming, C. R., and W.A. Morris. 1998. ADOT Deadhorse mine site fish and water
quality monitoring, August 24-26, 1998. Alaska Department of Fish and Game,
Habitat and Restoration Division, Fairbanks. 7 pp.



ADOT Deadhorse Mine Site
Fish and Water Quality Monitoring Report, August 24-26, 1998

By : Carl Hemming and William Morris

Introduction

In 1997, a gravel mine site was opened to provide construction materials for Deadhorse
Airport improvements. The site is located west of the Dalton Highway approximately 2
miles south of Deadhorse. In a cooperative planning effort involving the Alaska
Department of Transportation (ADOT), Fish and Game, Natural Resources, and federal
resource agencies, a site design and rehabilitation plan was developed. The plan followed
the guidance provided in ADF&G Technical Report 93-3, “North Slope Gravel Pit
Performance Guidelines” (McLean 1993). It was determined during the planning phase
that the site would be closed out and rehabilitated after gravel removal for the airport
project was complete. Long term goals were freshwater for road maintenance and deep
water habitat for wintering fish. Site design features for fish included an outlet connection
to a tundra stream that joins the Sagavanirktok River, and shallow water zones around the
perimeter of the site. The outlet connection was designed to allow fish to access the site
using the existing stream channel and the shallow water zones were designed to foster
colonization by aquatic plants and to increase production of fish food organisms.

Site restoration was completed in late summer 1997, and flooding occurred rapidly aided
by heavy rainfall. This report describes monitoring of fish colonization and water quality
in the mine site during 1998, the first full season after site restoration and flooding. This
is the second report on this project and includes data collected between August 24 and 26,
1998.

Methods

We fished fyke nets at two locations between August 24 and 26. A net was fished in
shallow water on the south side of the pit at a point midway between the access ramp and
the inlet channel and a second net was fished in the inlet channel. The net at on the south
side of the site was larger with two 1.2 m (4 ft) square entrance frames, five hoops, a 1.8
m (6 ft) cod end, and 7.6 m (25 ft) net wings attached to the entrance frames. The net
fished in the inlet channel was similar but smaller with two 0.9 m (3 ft) entrance frames
and a 15.2 m (50 ft) center lead attached to the entrance frame and to shore. The species
of each fish captured was determined, the fork length was measured to the nearest
millimeter, and the fish was released at the capture site. Ninespine stickleback (Pungitius
pungitius) were identified, enumerated, and released without length measurement. When
large catches of fish in the same size class occurred a subsample was measured and the
remainder were enumerated and released.



A water quality sampling station was selected in the deepest area of gravel excavation at
the southwest end of the reservoir. We used a aluminum riverboat with an antiquated
sputtering outboard motor for access, anchored in the deep area, and used the boat as a
work platform. Water measurements were taken at the surface and at one meter intervals
through the water column to the bottom. Water measurements were taken with a
Hydrolab®, MiniSonde®, water quality multiprobe connected by a cable to a Surveyor®
4 water quality data display unit. Parameters measured included temperature ° C,
dissolved oxygen concentration (mg/l), dissolved oxygen percent saturation (temperature
and barometrically corrected), pH, salinity, and depth (measured with cable calibrations).
The meter was calibrated to suggested specification prior to use in the field and rechecked
after sampling was completed. The dissolved oxygen concentration was calibrated using
the Winkler Titration method (average of three measurements) and pH and conductivity
were calibrated with standard solutions.

Results
Fish Sampling

We captured ninespine stickleback, Dolly Varden (Salvelinus malma), Arctic grayling
(Thymallus arcticus), round whitefish (Prosopium cylindraceum), and slimy sculpin
(Cottus cognatus) (Table 1).

Table 1. Results of fyke net fish sampling at ADOT Deadhorse Gravel Site, August 24-

26, 1998.
Date Net Location Fish Species Number
August 25 South side Arctic grayling 46
Dolly Varden 9
Ninespine stickleback 858
Round whitefish 1
Inlet Arctic grayling p
Ninespine stickleback 572
August 26 South side Arctic grayling 85
Dolly Varden 3
Ninespine stickleback 2288
Inlet Arctic grayling 14
Ninespine stickleback 572
Slimy sculpin 1




Water Quality

Water measurements were taken at 9 depth intervals from the surface to the bottom at 7.1
m (Table 2). The measurements indicate a well mixed waterbody as all parameters had
uniform values through the water column.

Table 2. Water quality characteristics of ADOT Deadhorse Mine Site August 25, 1998.

Depth (m) Temp°C D.O. Concentration D.O. Salinity pH
mg/l %0 ppt
Saturation

Surface 10.16 10.83 97.5 0.15 8.71
1 10.14 10.81 97.1 0.15 8.71
2 10.11 10.76 96.8 0.15 8.71
3 10.09 10.78 96.9 0.15 8.71
4 9.97 10.77 96.7 0.15 8.71
5 9.95 10.74 96.3 0.15 8.69
6 9.93 10.74 96.2 0.15 8.69
7 9.91 10.73 96.0 0.15 8.67
7.1 (bottom) 9.91 10.64 95.4 0.15 8.71
Discussion

The number of fish species captured in the ADOT Deadhorse pit increased from two in
July to five in late August. Ninespine stickleback and Dolly Varden were found during
both sample periods while Arctic grayling, slimy sculpin, and round whitefish were only
captured in the late August sample period. The August catch included only one slimy
sculpin and one round whitefish, while 154 Arctic grayling were captured. Eighty
percent of the Arctic grayling were young-of-the-year (y-0-y) size class fish (Appendix I).
We measured 70 of the y-o-y grayling and they ranged from 48 to 65 mm in length, with
a mean of 54 mm (SD 3.1 mm).

The number of ninespine stickleback increased in August from that found in July. In July,
stickleback abundance ranged from 12 to 97 per trap, while August catches ranged from
572 to 2288. The catch rate and size distribution of Dolly Varden was similar in each of
the two sample periods. In July we captured 7 Dolly Varden ranging from 110 to 282
mm, with a mean length of 235 mm (SD 57), and in August we captured 6 Dolly Varden
ranging from 145 to 284 mm, with a mean length of 213 mm (SD 49).

In August, the most important finding was the large numbers of y-o-y grayling (Figure 1).
Grayling fry are generally found close to spawning sites. Large numbers of y-o-y
grayling indicate that spawning occurs in the stream system that flows through the ADOT
pit. This system includes an outlet channel between the pit and the Sag River and the



inlet to the ADOT pit that drains a large shallow lake complex west of the pit (Figure 2).
While adult (>300 mm) grayling were not captured in either July or August it is possible
that larger fish entered the stream shortly after the spring flood, spawned and moved
downstream out of the system into the Sag river or moved upstream into the shallow
wetland complex above the pit.

We conducted visual surveys of the outlet channel between the pit and the Sag River on
June 16, August 5, and August 26. Fish were not observed in the outlet channel during
these surveys. On June 16, the channel had continuous flow with one section between
the pit outlet and the Dalton Highway having a one meter cascading drop. It appeared that
access to the pit was not obstructed for fish moving upstream from the Sag River in mid
June. On August 5 the outlet channel was dry at a point immediately downstream from
the Dalton Highway culvert crossing, but continuous flow occurred between the pit and
the culvert crossing. On August 26, the outlet channel was continuous between the pit
and the Sag River but water depths of only 1 cm were found in the shallow riffle areas.

Water quality sampling in both July and August indicate that dissolved oxygen
concentrations are at or near saturation at all depths though the water column. The deeper

areas of the pit provide 5 to 7 meters of water suitable for wintering fish under 2 meters
of ice cover.

The ADOT Deadhorse pit complex including the outlet channel to the Sag River and the
inlet connection to extensive upstream wetlands provide high quality freshwater fish
habitat. The outlet channel to the Sagavanirktok River is a pathway for colonization of
the pit and shallow ponds upstream. This channel is used by at least 5 fish species. The
upstream ponds provide a rich source of fish food organisms. The mine site contains deep
well oxygenated waters suitable for wintering fish. The presence of y-o-y grayling
indicate that stream habitats upstream or downstream of the ADOT pit were used by
spawning grayling in the spring of 1998.

Literature Cited

McLean, R.F. 1993. North Slope Gravel Pit Performance Guidelines. Alaska Department
of Fish and Game, Habitat and Restoration Division Technical Report No. 93-3.
Juneau. 37 pp. + appendices.



Figure 1. Young-of-the-year Arctic grayling (top) and juvenile Dolly Varden (bottom)
captured in ADOT Deadhorse pit, August 1998.



Figure 2. Shallow tundra pond upstream of ADOT Deadhorse pit with outlet channel
(top), and inlet channel to ADOT pit (bottom).



Appendix |. Fork lengths of fish captured in ADOT Deadhorse Mine Site, August 24 to 26, 1998.

Date Location | Fish Species and lengths (mm)
. AG AG AG AG AG . DV RWF SSc
8/25/98  South 48 53 55 60 154 178 135
49 53| 56 62 161 242
50 54| 56 65 176| 284
50 54 56 88 221
52 54 56 95 230
52 54 57 105 240
53 54 58 139
53 55 58 140
53 55 59 146
53 55 60 146
Inlet 48
51
52 |
54 |
55 |
o7
58
91
133
8/26/98°  South 52 55 60 220 145
52 55 92|54 (yoy not measured) 205
53 55| 92 225
53 a5 96
54 55 101
54 55| 105
54 56| 108 |
i 54 56| 128 | ;
| 54] 57 141] | ‘
54| 58| 150
| , |
¥ Inlet 48 160/ | 110
A 51 192
51 232|
52 236
53
55
55
56
58
o 157 S g
- B NSRRI TG TG L i g
s AG = Arctic grayling | ' 4 S |
DV = Dolly Varden | | ‘
RWF = Round whitefish e

SSc = Slimy sculpin |




ADOT Deadhorse Mine Site
Fish and Water Quality Monitoring Report

By : Carl Hemming and William Morris

Introduction

In 1997, a gravel mine site was opened to provide construction materials for Deadhorse
Airport improvements. The site is located west of the Dalton Highway approximately 2
miles south of Deadhorse. In a cooperative planning effort involving the Alaska
Department of Transportation (ADOT), Fish and Game, Natural Resources, and federal
resource agencies, a site design and rehabilitation plan was developed. The plan followed
the guidance provided in ADF&G Technical Report 93-3, “North Slope Gravel Pit
Performance Guidelines” (McLean 1993). It was determined during the planning phase
that the site would be closed out and rehabilitated after gravel removal for the airport
project was complete. Long term goals were freshwater for road maintenance and deep
water habitat for wintering fish. Site design features for fish included an outlet connection
to a tundra stream that joins the Sagavanirktok River, and shallow water zones around the
perimeter of the site. The outlet connection was designed to allow fish to access the site
using the existing stream channel and the shallow water zones were designed to foster
colonization by aquatic plants and to increase production of fish food organisms.

Site restoration was completed in late summer 1997, and flooding occurred rapidly aided
by heavy rainfall. This report describes monitoring of fish colonization and water quality
in the mine site during 1998, the first full season after site restoration and flooding. This
is the first report on this project and includes data collected in July, a second report will
be prepared following August field work.

Methods

We fished fyke nets at two locations and live captured fish. A net was fished in the
shallow water off the access ramp to the site from June 20 to June 22, and a second net
was fished in the inlet channel from June 21 to 22. The net at the access ramp was larger
with two 1.2 m (4 ft) square entrance frames, five hoops, a 1.8 m (6 ft) cod end, and 7.6
m (25 ft) net wings attached to the entrance frames. Approximately 10 m of center lead
was deployed connecting the trap to shore. The net fished in the inlet channel was similar
but smaller with two 0.9 m (3 ft) entrance frames and a 15.2 m (50 ft) center lead attached
to the entrance frame and to shore. The species of each fish captured was determined, the
fork length was measured to the nearest millimeter, and the fish was released at the
capture site. Ninespine stickleback (Pungitius pungitius) were identified, enumerated, and
released without length measurement.



A water quality sampling station was selected in the deepest area of gravel excavation at
the southwest end of the reservoir. We used a Coleman Scanoe ® with a small outboard
motor for access, anchored in the deep area, and used the Scanoe as a work platform.
Water measurements were taken at the surface and at one meter intervals through the
water column to the bottom. Water measurements were taken with a Hydrolab®,
MiniSonde®, water quality multiprobe connected by a cable to a Surveyor® 4 water
quality data display unit. Parameters measured included temperature ° C, dissolved
oxygen concentration (mg/l), dissolved oxygen percent saturation (temperature and
barometically corrected), pH, salinity, and depth (measured with cable calibrations). The
meter was calibrated to suggested specification prior to use in the field and rechecked
after sampling was completed. The dissolved oxygen concentration was calibrated using
the Winkler Titration method (average of three measurements) and pH and conductivity
were calibrated with standard solutions.

Results
Fish Sampling

We captured ninespine stickleback and Dolly Varden (Salvelinus malma) at each of the
two net sites (Table 1).

Table 1. Results of fyke net fish sampling at ADOT Deadhorse Gravel Site, July 20-22,

1998.
Date Net Location Fish Species Number Fork Length

July 21 Access Ramp Dolly Varden 5 140
194

273

279

282

Ninespine stickleback 12 n/a

July 22 Dolly Varden | 1 241
Ninespine stickleback 15 n/a

July 22 Inlet channel  Dolly Varden 1 110
Ninespine stickleback 97 n/a

Water Quality

Water measurements were made at 11 depth intervals from the surface to the bottom at
9.75 m (Table 2). The measurements indicate a well mixed waterbody as all parameters
were fairly uniform through the water column with the exception of temperature and
dissolved oxygen percent saturation which varied slightly near the bottom . Percent



saturation ranged from a high of 98% at the surface to 85.7 % near the bottom. The
reservoir contains freshwater and the pH is basic.

Table 2. Water quality characteristics of ADOT Deadhorse Mine Site, July 21, 1998.

Depth (m) Temp ° C D.O. D.O. Salinity pH
Concentration % Saturation ppt
mg/l

Surface 12.65 10.45 98.0 0.14 8.59
1 12.65 10.05 94.6 0.14 8.59
2 12.65 9.89 92.7 0.14 8.60
3 12.62 9.80 92.3 0.14 8.60
4 12.60 9.72 91.4 0.14 8.60
5 12.60 9.70 91.2 0.14 8.59
6 12.55 9.66 91.1 0.14 8.58
7 12.52 9.64 90.5 - 0.14 8.58
8 12.08 9.69 90.2 0.14 8.55
9 9.82 9.84 86.9 0.14 8.49
9.75 (bottom) 9.65 9.77 85.7 0.14 8.50
Discussion

Ninespine stickleback and Dolly Varden colonized the ADOT mine between late
summer/fall 1997 when the site was flooded and July 21, 1998 when our fish sampling
occurred. This time interval includes two open water periods during which fish could
access the basin. The first in 1997 after the site was flooded following heavy rainfall
events and the second after the spring breakup in 1998. On June16, the stream channel
connection to the Sag River was field checked and the armored pit outlet connection
appeared to be functioning as designed to regulate outlet flow. The stream channel had
continuous flow to the Sagavanirktok River providing fish with access to the site. The
inlet channel had eroded upstream from the pit and was connected to extensive shallow
lake habitat upstream of the reservoir. The reservoir was 20 % ice covered on June 16.
On July 21 discharge in the stream channel was much reduced from that observed in June
and less than a centimeter of water depth was present in sections of the stream channel.
The Dolly Varden captured appeared in excellent condition, were robust, and had silvery
coloration indicating they may have recently migrated from marine and nearshore
habitats. The nets contained large numbers of eubranchiopods that were identified as
tadpole shrimp. The tadpole shrimp may be providing a food resource for Dolly Varden
in the pit. It is likely that these large freshwater invertebrates colonized the reservoir from
shallow wetlands and ponds that are part of the drainage upstream of the ADOT mine
site.



Conditions in the reservoir appear suitable for wintering fish populations. Dissolved
oxygen concentrations are near saturation at all depths through the water column and the
water depth is at least 9.75 m in the deepest portion of the basin. Assuming a maximum
of 2 m ice cover, an estimated 7.75 m of well oxygenated water wil] remain under the ice
for wintering fish. Two meters of ice closely approximates conditions measured at several
similar freshwater sites in the area (Hemming 1993). The lower dissolved oxygen percent
saturation values at 9 m and on the bottom result from a decrease in temperature at the
bottom the reservoir. Frozen material close to the lake bottom may cool the deep water.
Lower temperatures increase the oxygen holding capacity of the water and decrease the
percent saturation values.

The shallow water zone at the perimeter of the lake and the extensive wetland pond
complex upstream of the site will contribute to the production of freshwater invertebrates
such as tadpole shrimp. These organisms may be used as food items for Dolly Varden
and other fish that colonize the site over time.
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